Experimental Details
Unless otherwise stated all reactions were carried out in air. Solvents were dried as required according to standard techniques. Flash chromatography was performed using silica gel or activated alumina (Aldrich Chemicals) as the stationary phase. All chemicals were purchased from Aldrich Chemical Co. Ltd. and were used without further purification unless otherwise stated. bar 3093m, 3065m, 3039m, 3022m, 1582s, 1571s, 1555s, 1477s, 1419s, 1393s, 991s, 793s, 773s, 724m, 656m, 629m, 620m, 588w, 531w Anal. Calc. For C 18 H 12 N 6 ; C, 69.22; H, 3.87; N, 26.91. Found: C, 68.93; H, 3.85; N, 3,6-di(2-pyridyl)-4,5-diphenyl pyridazine (3a) 3,6 di(2-pyridyl) 4,5-diphenyl-1,4 -dihydropyridazine Bptz (0.600 g, 2.540 mmol) and trans-stilbene (0.469 g, 2.600 mmol) were refluxed in toluene (20 mL) for 24 hrs. The colour of the solution changed from dark pink to a bright yellow. The solvent 15 was removed in vacuo, and the reaction mixture was run through a silica column (10% diethyl ether in dichloromethane) to furnish the product as a light yellow solid (0.9370 g, 2.210 mmol, 95% A solution of NaNO 2 (6 M, 20 mL) was added dropwise to a concentrated HCl (12 mL). The gas evolved was passed through a dichloromethane solution (40 mL) of 3,6-di(2-pyridyl)-4,5-diphenyl-1,4-dihydropyridazine which was maintained at 0 o C until all the sodium nitrite had been added. The dihydropyridzine solution was then allowed to return to room temperature, with constant N 2 bubbling to remove excess nitrous gas. The solvent was removed under vacuum and the reaction mixture dissolved in 35 water and neutralized by the addition of 10% ammonia solution. The mixture was extracted into CH 2 Cl 2 , dried over MgSO 4 and purified using a silica column (10% methanol in ethyl acetate). The product was recovered as a white solid (0.598 g, 1.6 mmol, 74% ). I. R. bar 3078m, 3054m, 3024m, 3003m, 1587s, 1569s, 1474s, 1377s, 1155s, 991s, 793s, 782s, 771s, 746s, 636s, 624s, 531m, 486m C, 80.81; H, 4.69; N, 14.50. Found: C, 79.92; H, 4.64; N, ºC.
(d,
3,6-di(2-pyridyl) 4,5-di(4-pyridyl) pyridazine (4a) 3, 6-di(2-pyridyl) 4,5-di(4-pyridyl)-1,4-dihydropyridazine 50 Bptz (0.500 g, 2.116 mmol) and (E)-1,2-di(4'-pyridyl)ethene (0.410 g 2.251 mmol) were added to toluene (10 mL) and heated in a sealed tube at 180 0 C for 24 hrs. The solvent was removed in vacuo and the reaction mixture purified on a silica column (20% methanol in diethyl ether). The product was isolated as a bright yellow solid (0.619 g, 1.6 mmol, 75%).
1 H-NMR (400 MHz, CDCl 3 ):  9.50 (s, 1H, H 14 ), 8.72 (d, 1H, H 6 , J = 5.0 Hz), 8.61 (d, 1H, H 6' , J = 6.0 Hz), 8.50 (d, 2H, H 9/9' 6-di(2-pyridyl)-4,5-di(4-pyridyl) pyridazine The same procedure was used as for 3a. Purification was carried out using column chromatography (SiO 2 , 50% ether, 50% methanol). The product was recovered as a white solid (0.308 g, 50 % yield). I. R. bar 3059m, 3039m, 3027m, 1596s, 1584s, 1568s, 1408s, 1382s, 1374s, 1218m, 991s, 813s, 808s, 796s, 786s, 750s, 648s, 624s, 538m, 489w 
The same procedure was used as for 3,6-di(2-pyridyl) 4,5-diphenyl-1,4-dihydropyridazine (above) using bptz (0.78 g, 3.29 mmol) and (E)-3,3',5,5'-tetramethoxy stilbene (0.99 g, 3.29 mmol). The product was purified using column chromatography using diethylether as eluent. The product was isolated as a yellow oil which solidified on standing (1.03 g, 2.0 mmol, 61% 
3,6-di(2-pyridyl)-4,5-di-(3,5-dimethoxyphenyl)pyridazine
The same procedure was applied as for 3a using a dichloromethane solution (40 mL) containing 3,6-
The product was purified by column chromatography on silica (dichloromethane:ethanol, 5:1) and recovered as a yellow solid (0.855g, 1.68 mmol, 75 %). I.R. (KBr) bar 3052s, 3005s, 2941s, 2839s, 1592s, 1494s, 1462s, 1425s, 1363s, 1343s, 1204s, 1145s, 1064s, 842s, 805s, 830s, 749s, 693s cm -1 . 
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Anal. Calcd. for C 30 H 26 N 4 O 4 .C 71. 13, H 5.17, N 11.06. Found C 72.01, H 5.23, C.
3,6-di-(2-pyrazinyl)-4-(2-pyridyl)-pyridazine (1b)
The same procedure was used as for 1a using bpztz (0. 
3,6-di-(2-pyrazinyl)-4,5-diphenylpyridazine (3b) 3,6-di-(2-pyrazinyl)-4,5-diphenyl-1,4-dihydropyridazine
The same procedure was used as for 3,6 di(2-pyridyl) 4,5-diphenyl-1,4-dihydropyridazine (above) using trans-stilbene (0.240 g, 1.33 mmol) and bpztz (0.310 g 1.30 mmol). Purification by column chromatography (dichloromethane: diethyl ether, 10:1) gave the product as a yellow solid (0.390 g, 75% 40 yield 
3,6-di-(2-pyrazinyl)-4,5-diphenylpyridazine
The same procedure was used as for 3a, using a dichloromethane (20 mL) suspension of 3,6-di(2-50 pyrazinyl)-4,5-dipheny-1,4-dihydropyridazine. After recrystallisation from ethyl acetate/petroluem, the product was obtained as a beige solid (0.327 g, 84%). I.R. bar 3075s, 3049s, 2963s, 2927s, 1963m, 1737m, 1493s, 1471s, 1444s, 1371s, 1262s, 1145s, 1070s, 1064s, 1036s, 863s, 772s, 756s, 701s, 659s, 639s, 628s, 536m, 527m 
3,6-di(2-pyridyl)-4,5-di(4-pyridyl) pyridazine

20
The same procedure was used as for 3a using a dichloromethane (40 mL) solution containing 3,6-di(2-pyrazinyl)-4,5,-di(4-pyridyl)-1,4-dihydropyridazine. Purification was carried out by column chromatography on silica using diethyl ether: methanol (3:1) as eluent. was removed in vacuo to yield a red solid, which was recrystallised from acetone/hexane (0.074g, 0.097 mmol, 76 %). 
Iron(II) tris homoleptic complexes -General procedure:
Unless otherwise stated, the ligand (3a, 4a, 5a) was added to a solution of acetonitrile (5 mL) containing Fe(BF 4 ) 2. The solution was then heated at 60C for two hrs. The solvent was removed in vacuo and water was added to the reaction mixture. A saturated 10 solution of KPF 6 was added and the resulting precipitate extracted into dichloromethane and dr ied over MgSO 4 . This was purified by silica column chromatography or on preparative TLC plates as outlined below. Single crystals of 1a were grown from dichloromethane and had a P2 1 /n centrosymmetric space group. One molecule is found in the asymmetric unit, as shown in Figure S1 (a). Rings A and B are almost coplanar, with a dihedral angle of 7.13 between them. The angle between the central pyridazine ring (B) and ring C is 55.04 , with an angle of 29.05 between rings B and D. The collective interactions of the pyridazine and the 2-pyridyl units leads to the formation of infinite chains giving a herringbone arrangement which is represented schematically in Figure S1 (a). In the three-dimensional arrangement, these chains are held by C-H …  (H … , 2.83Å) interactions.
Colourless rod-like crystals of 2a were obtained from a dichloromethane-hexane solution. Single crystal X-ray analysis revealed that the compound crystallises in an orthorhombic crystal system with one molecule of 2a in the asymmetric unit. There is a small dihedral angle between the rings labelled A and B of 5.02 . The angles between B and C, and C and D, are 31.47 and 48.18 respectively. In the crystal lattice, the molecules are stabilised by C-H … N hydrogen bonds involving both pyridyl units (H … N, 2.64Å) as well as the pyrimidyl ring (H … N, 2.68Å). This interaction leads to the formation of an undulated layer as shown in Figure S1 (b) (bottom). Unlike 2a, the pyridazine ring plays no significant role in the hydrogen bond formation or stabilisation of the molecular assembly. The layers form an ABAB pattern and a zig-zag architecture.
Crystals of 3a were grown from a dichloromethane solution. The asymmetric unit (containing two independent molecules) and representations of the lattice packing are shown in Figure S1 (c). The dihedral angle between the central ring (B) and the two 2-pyridyl rings (A and C) is 45.19 and 43.06 respectively. The torsion angles between ring B and the two phenyl rings D and E are 55.60 and 68.01. The molecules interact with each other through C-H … N Hydrogen bonds (2.5-2.6Å) and C-H …  interactions (3.0-3.2Å) to form linear chains with branches on one side.
This interaction can be viewed pictorially as two interlocking branched chains as is represented in Figure S1 (c).
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This journal is © The Royal Society of Chemistry 2011 Crystals of 6 were obtained from a saturated dichloromethane solution. The compound crystallised in the orthorhombic Pbcn space group, the asymmetric unit consisting of half a molecule of 6 owing to the crystallographically imposed two-fold symmetry. The pyridazine ring forms intermolecular non-centrosymmetric hydrogen bonds (C-H … N, 3.466 Å) with the fluoranthene moiety, as shown in Figure S2 . This, along with C-H … N interactions between neighbouring pyridyl rings (3.490 Å), results in the corrugated sheet structure observed in the lattice. 3][PF6]2 (ellipsoids shown at 50% probability). Fluorine: pink, phosphorus: orange, carbon: black, nitrogen: purple, ruthenium: grey. P-F bonds have been shaded a lighter colour for clarity. See article for discussion.
